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选用 Nafion 117 (N117)膜为阳离子交换膜，并将 N117 膜进行铵化处理。通
过交流阻抗法测试铵化处理后的 N117 膜的电导率，测试结果表明，在相同的湿
度下 NH4









2 cm × 2 cm，室温（25℃）下在进气口通入常压的氨气与氢气的混合气体，在进




















Ammonia is an excellent refrigerant which has many advantages, such as low 
cost, moderate pressure, large unite refrigerating capacity, high coefficient of heat 
release and small flow resistance. Ammonia is almost used in the food processing 
cooling equipment, such as cold storage, refrigerator, air-conditioning and so on. The 
ammonia compressor is the core component of air conditioning refrigeration cycle 
system. As the core technology of the compression, its research and innovation plays 
a decisive role.  
In this experiment, we proposed a technology of the ammonia compression and 
have a preliminary study. An atmospheric pressure mix gases of ammonia and 
hydrogen are used in the electrochemical compress process, we get a higher pressure 
mix gases of ammonia and hydrogen. The device is similar to proton exchange 
membrane fuel cells and the core structure is membrane electrode.  
The gas diffusion layer of the membrane electrode is the suppore body of the 





membrane is used and the N117 membrane is converted into NH4
+
 type. The ionic 
conductivity of the NH4
+
 type N117 membrane is measured by the AC impedance 
method, the result shows that the ionic conductivity of the NH4
+
 type N117 membrane 
is lower 3-4 times than the H
+
 type N117 membrane under the same humidity. The 
membrane electrode is assembled into a single cell. 
The single cell is applied into the electrochemical ammonia compression system, 
the humidified mix gases of ammonia and hydrogen enter the anode gas inlet. 
Ammonia is neutralized by the proton and generated the ammonium. So ammonia 
transported as ammonium, through a Nafion 

(DuPont) 117 membrane from the inlet 
(anode) to the outlet (cathode) compartments of the cell under the external potential. 
At the cathode, the ammonium ions and the electrons will combine to regenerate the 















This study investigates the influence of the different ratio of the inlet gas at the 
anode, the relative humidity, the temperature and the applied voltage for the optimum 
electrochemical compression conditions. The active area of the membrane electrode is 
2 cm × 2 cm, at the room temperature（25℃）, the pressure of the inlet gas is 100 kPa 
and the ratio of the ammonia and hydrogen is 2 to 1, a cell voltage of 0.6 V is required 
and then running 86 minutes, the pressure of the outlet gases can reach to 886 kPa. 
We use the gas chromatography to analysis the compositions of the outlet gases, the 
results show that the compositions are ammonia and hydrogen and the ratio is 2 to 1.  
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在他们的研究中还发现 Pt 电极容易被 CO 毒化，而该问题至今仍然没有被很好






















陷入了一个停滞阶段。J. H. Reid 于 1902 年第一次提出了用 KOH 做燃料电池电
解质的工作观点，由此开创了碱性燃料电池新的起点。进入 20 世纪 50 年代，燃
料电池的相关研究进入高潮。英国剑桥的 Francis Thomas Bacon 于 1932 年首次
搭建了碱性燃料电池，并于 1959 年真正搭建出可以正常工作的燃料电池，而
Allis-Chalmers 公司于这一年首次推出了以燃料电池为动力的车。在步入 20 世纪
60 年代以后，燃料电池技术逐渐步入了全新的现代发展阶段。1958 年，通用电
气公司的 Leonard Niedrach 制造出“Grubb-Niedrach Fuel Cell”，美国国家航空航
天局与该公司合作开发这一技术并将其应用于 Gemini 空间项目中，这是燃料电
池第一次在商业化中得到发展应用。美国 Pratt &Whitney 公司在 20 世纪 60 年代
末期基于对 Bacon 电池有关碱性燃料电池技术的改进，开发了一种新的燃料电池，
并与美国国家航空航天局合作将这一新的电池应用在阿波罗航天飞机上。美国




































图 1.1 几种典型的燃料电池的工作原理图 




 [F] [F] e     (1.1) 
     -F + O +e P

   (1.2) 
































































表 1.1 五种燃料电池的类型及特征 




















小方式来分，其可分为超小(<1 kW)、微型(1-10 kW)、中等(10-150 kW)和大功率
(>150 kW)共 4 种类型；若根据燃料电池的操作温度的高低来分，可分为低温（低 
电池特性 
电池类型 
AFC PAFC MCMC SOFC PEMFC 

















电解质形态 液体 液体 液体 固体 固体 







腐蚀性 强 强 强 弱 无 
操作温度(℃) 65~220 100~220 630~650 500~1000 室温~80 
转换效率(%) 70 40 >60 >60 60 
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